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!'ik v prcser.: intension relates 10 heat disrupiablc barrier materials (particularly 
inn not exclusive!;. ih;n plastics films). 10 the disruption of such materials, and to 
products incorporating these materials. 

There arc numerous examples of products incorporating barrier materials 
which must be disrupted te,«. punctured) 10 allow communication between both sides 
nf the barrier. Lxamplcs of such products include containers which contain food 10 be 
microwaved and which are covered with a film or the like which must be punctured 
prior to the food being microwaved to ensure that sieam is vented from the container. 
Whilst it may be a relatively simple task manually to puncture the film for a single 
product item, it obviously becomes lime consuming to repeat the operation for a 
plurality of items, e.g. for catering on a commercial scale, 

A further problem of puncturing barrier layers occurs when the barrier is 
beneath a further layer which itself must not be punctured, A particular example of 
this problem is encountered in the marking element disclosed in WO-A-92Q8113 
which is used for indicatim; whether a product has been maintained under a particular 
temperature or temperature-time condition. More particularly the marking element as 
manufactured comprises an ink separated from an absorbent wick by a heat 
disruptable film, all of these components being provided beneath an upper film layer 
of higher melting/softening temperature than the heat disniptable film. 

By way of further explanation, the marking element may be one which is to be 
used for indicating whether frozen food has been stored at a higher temperature (e.g. 
room temperature) than is required. As such, the ink is one which is (i) not capable of 
(lowing at the correct storage temperature of the food, but (ii) capable of flowing at or 
above the temperature at which the food should not be stored. When the marking 
clement is manufactured it is necessary to ensure Lhat the ink (which will flow at the 
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manufacturing temperature) is separated from the wick - hence the need for (lie harrier 
la) cr. 



Subsequent to manufacture, the marking dement is cooled down (cither before 
or after application to the product 10 be monitored) 10 a temperature ai which the ink 
will not How. The element is then "activated" by application of a heated probe to the 
upper film layer This probe is at a temperature at which it does not disrupt the outer 
film layer but is capable of puncturing the heat disruptable layer so as to allow the ink 
to reach the wick. If the temperature the product increases beyond a predetermined 
value then the ink is capable of flowing in the wick to provide an indication of the 
undesired increase in temperature. 

~ Whilsl such markin ? dements function is a perfectly satisfactory manner, the 

S. need 10 usc a liealed P robe makes it difficult to activate the elements, particularly if 

they have already been applied to (he product to be monitored. 
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It is an object of the present invention to obviate or mitigate the 
abovememioncd disadvantages. 

According to a first aspect of the present invention there is provided a marking 
element for indicating whether a pre-defined temperature condition has been 
maintained comprising a first material capable of flowing above a predetermined 
temperature separated from a second absorbent material by a heat disruptable barrier 
layer, the first and second materials being such that when the barrier layer is 
punctured and the predetermined temperature is exceeded the first material flows in 
the second material io produce a detectable change wherein the heal disruptable 
barrier layer is comprised of a heat disruptable material associated with an element 
capable of being inductively heated by electromagnetic energy to effect disruption of 
said material. 
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According to a second aspect of the present uuention there is provided ;i 
method of acuvaiint: a marking element as defined in the previous paragraph, the 
method comprising subjecting the marking element to electromagnetic energy capahlc 
oT inducuvel) heating said inductive beatable clement 10 effect disruption of the 
barrier iaver. 



The hent dtsmptabie material may for example be a film, most preferably a 
plastics film. 



The inductively beatable dement may of any materia! with the requisite 
conductivity, e.y. metal, carbon or a conductive plastics or polymeric material. 

is? 

- % Q Conveniently the inductively heatable element is provided by a marking of an 

™2 electrically conductive (e.g. metallic) ink or patch on or otherwise associated with the 
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heat disruptable material. Further possibilities for the clement arc a foil, sheet or film 
of a metal. A still further possibility is a marking of a graphite (carbon) loaded ink. 

The inductively heatable element may be on either side of or within, the 
barrier material and may be of any desired shape appropriate to the electromagnetic 
energy to the used. e.g. a disc or an annulus. The annuius may be of uniform width 
across its inner and outer edges (e.g. as provided by two concentric circles) or may 
have one or more "restrictions" around its width. 



Preferably also the electromagnetic energy for inductively heating the element 
is radiofrequency energy (10'H2 to 3 x 10 12 Hz). Preferably the frequency is from 50 
kHz to 1 Mhz more typically 100 kHz to 500 kHz. e.g. 160 kHz to 180 kHz. The 
power may be 100 W 10 1000 W, typically 500 W 

In the marking element according to the invention, the barrier layer together 
with the first and second materials may be provided benepth an outer layer (e.g. an 
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oilier film layer; I; r barrier layer may he ieicci iv disrupted h> iho use of 
eleciromagneuc energ> of the appropriate frequency thus voiding ihu need lor llu: 
outer covering layer to he of a higher melting/softening temperature than the barrier 
layer and the need to use a healed probs. A related advance is that the markinp 
element may be activated simply by positioning the element (e.u m situ on a product 
to be '"monitored"' by the element) close to an electromagnetic field of the appropriate 
frequency to effect disruption of the barrier ]a>er. This is a much more convenient 
technique to the use oil heated probe. 

The barrier material as employed in the marking element is an important 
feature of the invention in its own right and therefore according to a third aspect of the 
present invention there is provided a barrier material comprised of a heat disruptable 
material associated with an element capable of being inductively heated by 
EH electromagnetic energy to effect disruption of said material. 

0 

C3 

According to a fourth aspect of the present invention mere is provided a 
method of disrupting n barrier material as defined in the previous paragraph, the 
method comprising subjecting the barrier materia! to electromagnetic energy capable 
ofinductively heating said element to effect disruption of the material, 

fy 

r— 

P The electromagnetic energy may be microwave energy such that the barrier 

material of the invention may be used, for example, as a covering for a container 
which is intended to be heated in a microwave oven. As such, the microwave energy 
effects inductive heating of the element resulting in the disruption of the covering. As 
such the need for manual puncturing is avoided. 

The barrier material of the invention is particularly suitable for use in products 
m which a barrier to be punctured is provided beneath at least one further lay-- which 
is required to remain mtaci since using electromagnetic energy n is possible 
selectively to disrupt the barrier layer. 
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The invention will be further described h> -ay of example only wnh reference 
io the accompanying drawings, in which: 

Fig. 1 is an exploded perspeciive view of co.e embodiment of marking element 
in accordance with the fir.si aspect of the invention. 

Fic. 2 is a cross-section of the marking clement illustrated in Fig I prior to 
activation thereof; 



m 
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Fig. 3 is a cross-section similar to Fig. 2 but shows the marking element in an 
activated condition and also indicating that a product has been stored above a 



%Q predetermined temperature; and 



Q Fig. 4 is a plan view of the label in the condition shown in Fig. 3. 

w 

in 

^9 As shown in Fig, 1, a marking element 1 in accordance with the invention is 

s 

q removably mounted on a carrier sheet 2 and is a laminar structure comprised of layers 

, p% 

^ 3-6 described in more detail below and an ink 7 (not shown in Fig. 1 bur see Fig. 2). 

I U 



In more detail, the lay* 4 is comprised of a heat disruptabie plastics film 8 
provided with an inductively Ratable element in the form of a marking 9 of an 
inductively beatable conductive ffik. Alternatively the inductively heatablc element 
may for example be provided b\ a thin metal disc or a metal joint, Al its 
undersurfacc. barrier layer 4 i$ tended around its peripheral surface to the 
corresponding area of the upper surf&e of the layer 3 so that a reservoir space (in 
which the ink 7 is located) is formed be\veen the layers 3 and 4. The undersurfacc of 
layer 3 is releasably attached to carrier 2 lb that the label 1 may be removed therefrom 
and attached ( bvJhe adhes ive) to a ,Droduci\ o il be p^ q nitored. 
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The indicator layer > is of paper which has been treated with a resin so that 
only a central area 10 (shu \wi in 1 in the shape of a thermometer) remains 
absorbent, the remaining area of the |a\er 5 as depicted by the hatched lines being 
non-absorbent. The under.surfnce of li>gr 5 is bonded in the hatched areas to the 
upper surface ofihe barrier layer 4 and u will be noted from Fig. 1 that the marking 9 
of reflective ink (on the barrier layer 4) locates immediately beneath the ; *bulh" of the 
ihcnnomeier-shaped absorbent area 10 of indicator layer 5. 

Layer 6 is a clear plastics layer which overlies, and is bonded to the indicator 
layer 5. The absorbent area 10 is of contrasting colour to the ink 7. 

In the marking element 1 as shown in Figs. I and 2. the barrier layer 4 
W prevents contact between the ink 7 and the absorbent area 10 of indicator laver 5. T he 

ink 7 is one which (once the barrier layer has been disrupted - see below) is only 
capable of flowing in the absorbent area 10 of layer 5 if the label 1 is above a 
predetermined temperature. The ink may, for example, comprise an alkyl 
(particularly a C M alkyl) ester of a long-chain fatty acid. Examples of esters which 
may be used include ethyl myristatc, butyl myristate and butyl laurate. h will of 
course be appreciated that the ink may comprise a mixture of esters to ensure that the 
?U mk A 0 * 55 &ovt a particular temperature. A further possibility is for the ink to 

p comprise a polymeric material which reversibly fuses above a predetermined 

^ temperature, e.g. a thermo-reversable wax. Inorganic salts (e.g. sodium or potassium 

chloride) can also be incorporated in the polymeric material for providing the required 
temperature of fusion. 



For the purposes of "*ac\ vation", the label 1 is subjected to a temperature at 
which the ink 7 will not flow, ^bsequently, the label 1 (which may be attached to 
Qv the product to be monitored) is plaVd close to an electromagnetic field or sufficient 

energy (flux density) to effect inducflfce healing of the ink 9. This causes disruption 
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therefore conk-- :rm> eommiinicaiion\iih the reservoir of ink 7 
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Provide..! that the product 10 which the marking element 1 is attached is 
maintained below a predetermined temperature, ihc ink is unable 10 flow (or at least 
unable to flow to any substantial extent) and does not colour the absorbent area 10. If 
however the product is raised above the permitted temperature then the ink will flow 
into, and indelibly mark, the area 10 as depicted in Figs- 3 and 4. 

Barrier materials of similar construction to layer tour may be used in 
applications other than a marking element. Such layers may, for example, be used as 
a covering for a container which is intended to be heated in a microwave oven such 
thai inductive heating of the inductively heatable element results in disruption of the 
covering. 
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